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mm® i ~ 5C7J^JHtiiJtifc7iz;H, 5i£ ft l ~ 5©7JP3*i/ifiJ6 
$nfe7x^;i/*, j/7; 71-^i, 7i/ + >'7ir^s, ad7xx;us,:>-7'7 
^s, ^^&i~5^7;u^;u*T-g^$nfc^-7^;p*, Kit i ~ 5 ©7Ji'3 + yi 
TiHsntt7f jh, -> t / ± 7 7 ;p * , /\ot7f jh, 7 ;u * u - ;u * , ti ju a* 
'/'jjh, m m ® i ~ 5 cd 7 ;u * ;p a t- b & s n fc * ;p a- */ . u ^ * . t* 7 x ^ ;u a . #t m 
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•ft; ■& #1 1 o 08iS$i¥i:L-T0.1giS8~l OSfflSC^*n^>^t ! b^Itll?*-l>. 
[0019] 
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- h U )V £ . o-, m-Ktfp-'J^-JH, ;U £ , 7i;*-/7i;JH, (a 
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f F57xr 1/rjH, A + t7i-fS, 's + tt-iH, ;i<t'tr^S, □ n * U ;P 
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^^a^O.OOl-lOnm/sec, M JS . — )fi«i:i n m - 5 /i m^ttlTl« 40 

tzs^-r^^t^fiF^b^o ±m<DH i l wm\t t » m \z m * s n ^ t> » t « » < . * a 

<t#ffFfg4,3 5 6,4 2 9^W*ffl»lcW«*nfc«7^n^T->«:i:C07^n->7->fk 

^fctt "Advanced Material. 6, p. 677 (1994) "fc 
IE«Snt^5TEOX*-^-X >«S»#at*5TCTA, m-MTDA 

TA, m-MTDAPBftt'SftSTtS. 
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i» t , :©H I LO±S5i:HTLfe»^, Xhf>n-^-c>fffi. * v 

> jJn - ;P jj» #g £ L fc < £ V» 5 A T , HTLSI^itSCiDi^tiut^JfSL^ 
« . - « » . HILO*«t8aHi;*ftO«HftTaRSft*. HTL^S«, 

1* kmc iw R s n * to w- -c a & < . *«wjc«*#«*3t<t**t«6ffl-r*36». * fc »a h t 
= ;u * )v n v — )V , # u tr - ;u * /t«/-jni fo*;i//v/-jnf*#, n , n ' -fx 

(3-/^^7xn;i/) — N , N ' - V 7 x — )V - [1,1 - t7iZJl/] - 4,4 - - -J 
7 S. > (TPD) , N,N' - 'J 7 * U > - 1 - -T Jl) - N , N ' - i?7xn;P^>v? 

>• > ( a — N P D ) &£0*f It^f itt5i*»&7 5>Rt#<l£««*fflSn5 
-5 . 

[0 0 3 6 ] 

[ftl 3 ] 
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*i::©HTL185i:EMLftS$, K S s£ » ft , x\Z>n-^<<>!fm. * r x h m 

;U 56 * h \Z < H t H -5 "jft T , EMLSS^IiftCiOIStSC ti'fftL^. X £ 

, — & ftfHc , HiL©»jsita:Btfniii;*#©i6Hwra*?*n*. e m l y fiu , wmc 

. &£Rtf?fcfi#$ftF-/1> h© * # X iTttffitt, M 3fc H - /t > h © ^ » 

ffltS«l:ftl:ttfflSn5l«-/Ohl:HLT, £ 3t H - A > h <h L T it , tii ft tt 82 © I 50 
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DE102. IDE10 5fc£fc«JST#*. * * • h tHli, » © tt 

«T»*«ft«3tH-/^>hIr (ppy),. fil* F - /I / h t S 5 F ; Irpi 
c, *fei*F-/Ol-Tib5UDCaoRD 6 1 & £ »< Pi M *f < K - K > ^ > ^5 

s . h - t: > f s « t* , &&\\z mm z nz>t>n . a * w ic . ^ x f i 1 1: w l 

0.0 1 8 ft % ~ 1 5S1%© F'-/t> FSffiffitS. ±EEML©f 6, jf fi R * 

F-^>FCDS**XFMtLT, ±B{t**l©fl:*«**AyTfe«k<. ± 13 E 
MLWfffe, Sfea^ifiOSJt hOti^lfCH 9 9 . 9 » 

ft SB * * * O * . 
[ 0 0 3 8 ] 

EMLC**F-^>ht*C*)8til*i:li, Ha*»iB^*fcttjE?L*«ETL»C 10 
jEdSSit^ilfrSfcfel:, I7L1±I (HBL :Ho 1 e Blocking La 
ye r) SIl:S2i*ft*fctt7t>3-T^>^fel:<tt»ffiISt5it*iff$t^ 
. *ofif, *fflT«4jEaiihi«l4, # gij»c fM IB £ *i S fc> T & < , iE ?L E it # <t 
LT&JBSftT U it ©*>©&a&kT?tJJHT£*>. i^tf, * * U" v 5 

7 - ;H* * # . MJT'y-ABI*, 7it>Fn'J>HI*, Sfclitl? l l - 3 

2 9 7 3 4 t4i(ll:E««iftT^8jE?Li±tt»<i;2* , *H ! 5ft. S? 3; L < , Balq 
, TPBI, BCPac'*!«i$n55. 

[ 0 0 3 9 ] 

[ ft 1 4 ] 




[ 0 0 4 0 ] 30 

* (,> T , E T L i { , X £ H ffi , $fc«Xt>a-x^>^S. ^irXhSj&t*©***! 

k «j is £ n * »t t « ft < , * / u > §t « # . . h 'J * ( s - * / u y u - i- ) t ;p 

5 - £ A (Al Q 3 ) £ & fl? T £ & . 
[ 0 0 4 1 ] 

£ fc , ETL©i§Ci:iS*^tfoaASt§i:1"5li*tt5igT*5iE I 

Li«aiJftTt)J:<, tl tt # SU K M & £ *IJ IS L & t> . E I L <h L- T , LiF, Na 
CI, CsF. LijO, B aOft^Oftl^filfflftS. iSHBL, ETL, EIL 
© »S * * frtt . «fflT5ft6*C±5Tfta:S#, H I LO»«tBSHi;* 40 

[ 0 0 4 2 ] 

« & IC , E I L©±«fc:*V-H*«/B©fcB**2*»i***>*v*y>*ftfc£© 
SSCiOilftl/, ft® ( tl V - F ) HT«flit5. J:EAV-H*lifl04«HT 

6 „ |*J5ft«i|tlTB, Uf f A (Li) , V ^ ^ •> f A (Mb) , 7^5 = f A (A 
l) , JjRZ'JA-UfOA ( A l — L i ) . * ;i/ -> ^ A (Ca) , Vi'4->!7A--f 
> v> £ A (Mg-In) . T^^^^A-ffi (Mg-Ag) 3? 3Uf <=> *1 5 „ £ , US 
SB**^****:*^. I TO, I ZO**HLtaaa*V- H tftffll/.TfcJ:V>. 

[ 0 0 4 3 ] 50 
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#f8BJ<7)-HSS«^|-&3W«£EL3iti L fi, 01l;*^ftlt7/'-F, HIL, HTL 
, EML, ETL, EIL, *V-Hffiifi<0*^EL^^fc*ttT?tC<, & Wi U tit <D& ® 

ELm?e>mmrf^m-c$>io, \zi& c t --m $.tz\t 2 m <d <pmm zmiz mat-? g z . 

HIL. EIL, HB L§tt, f L f ft O T « S l> , 5)1 Si fltti i 

[ 0 0 4 4 ] 

« T . # 51 If <£> # ^ ft K 2 5{l±C7i=^*A/t';-JHIl#*limt LTftSf 
««3Ut£«©tt*«IT**#li6SC2 <±E*i6SCl~*iSSt2 4©5-S©*ifiSC2) CD 

© T tt St t» . ± 12 it ¥ 5* 1 T * * *l « 7 x =. ;u * ;p A* '7 - )V m it & m it . fg % w tt R 10 
lETLe^ltttlC^nfcfg^^^-CfeoT, W ft ift. « & . *feBSftRtfmft*Xh 

<&mm> 

[ 0 0 4 5 ] 

(#tifiS2<D£/&eij) 

T IE <b # S £ 5£ 1 RtfEfcSC2©E««!&fc«T. « ifi 5£ 2 
[ 0 0 4 6 ] 
[ftl 5] 
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[ 0 0 4 7 ] 

4» # A © £ 30 

A ;P A »/ — )V 3 . 3 4 4 g (2 0mmol) SrDMPU 4 0ml tAhfei, Z\ Z\\Z 
Cul 0 . 7 6 1 g ( 4 m m o 1 ) , K 2 CO s 1 1 . 0 5 7 g (80mmol) , 1 
8-Crown-6 0.1g(4mmol)i£iDxt.f©S, 17 0 < CT2 0PSP B US 
#L-&-«. fl K # 25 b , *«*«BE*BbT»*U. ?>DD/J>100mltlOi 
T * * S fc « . TK^iDAT&lHl&ttLfc. ft#Snfcy^DD/^>iS«|R7^*>' 

# 8S fit L , 's^-tf^THeaL-T. H*T**1»Wfl:A3.2 8g ( 6 7 X ) « ft 
[ 0 0 4 8 ] 

* fB] * B CO fifc 40 
*r B 1#:A(D2.433g (lOmmol) $ 8 0 %SI 10 0ml tAnti, 

3 — H ( I 2 ) 1 . 3 5 7 g (5.35mmol) t, t;H--l3^$S (H s I O . ) 

0.3 3 3 g ( 1 . 4 6 m m o 1 ) £@#tt*«-eijn 8 0 T; Of S^I^TT 2 

« # L . S)£^7f , x?;Px-x;P (5 0ml) T 3 0 fcB L /t . ««>6nfe^rfli@ 

^jss?y^>"?ATesi, sia^^^^-e-Tftetxfc^g^*, •> u * y ;u * ^ n v 

N^77^T^Sift»l,T, * ffi # B 3 . 2 3 g (©^8 7%) 
[ 0 0 4 9 ] 
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[ 0 0 5 0 ] 

* m # C <D ft f& 

4>Pflf£BCD0.316g ( 0 . 8 5 6 m m o 1 ) t , 4 - 7 $ / ^ > 7 - h 'J . 1 4 

2g ( 1 . 2 m m o 1 ) t S h JH> 5 m 1 C8*S if CCKt-BuONa^O. 
1 4 4 g ( 1 . 5 m m o 1 ) . Pd (dba) , £ 0 . 0 1 8 g ( 0 . 0 2 m m o 1 ) , ( 
t-Bu) 3 P£0. 004 — 0. 006g (0.02 — 0.0 3mmol) JD A T , 8 0 t 
T5iMa^bfc. E«$SXf JPX-f^2 0m 1 T3 0iiBLt, I^bnttffil 

77^T^iftllT, tlB#Ct0.218g (fi*71X).»fc. 
[ 0 0 5 1 ] 30 

* m. SC 2 CO ft A 

**«ojt«flT&iif4iiSa2li 1 ri8?B©»ai3teBlWj Jfc r # « # <£> $g a j 

k & w ft * a 5 c » & r * c 

[ 0 0 5 2 ] 

2 1 g ( 0 . 6 1 4 m m o I ) t , tHftBOO. 3 3 2 g (0.9mm 
ol) hJH> 1 0ml i:gS$f fc«, CCKt-BuONaSrO.l 44g (1. 

5 m m o 1 ) , Pd (dba) 2 £ 0 . 0 1 8 g ( 0 .' 0 2 m m o 1 ) , (t-Bu) > P 

* 0 . 004-0. 006g(0. 02-0. 03mmol)»D^_T, 90tT6ePfl||JfL 

fco EK«sxf ;n-f;n om i T3giaajLfc. $fe6nfctaiS:SS7y^^ 

SLT, «SJ 2 S 0.2 3 6 g (iR? 6 4 %) » fc . « it * ' H-NMRti^lfc : 
1 H - N M R ( C D C 1 3 , 400MHz) <5 (ppm) 8. 05 (d, 2H) , 8.0 
3 (dd, 2H), 7.58 ( m , 8H), 7.47 ( m , 2 H ) . 7.39 ( m , 8H) 
, 7.33 (dd, 2H), 7.24 ( m . 2H), 6.94 ( d , 2 H ) . 

[ 0 0 5 3 ] 

(ftKNl) 

7 J — F tt . a — - >^15Q/cm 2 ( 1 2 0 n m ) ITO#^xa«£5 0mmX 
5 0mmX0.7mmO-y--fXt«JoT, < y ^ D K*7*3 - * t tT* ft* ft 

5#Wffl*ttft»UJfc«. 3 0 #MK*«*!Hlt-L. t 7 > I: B tB $ t Tftf L T , X£ 
IISil::^«7Xlfi^glLfco ±B««0±«^. * r . HIL£LTIDE4 50 
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0 6 S»$««IT6 0 nm©ISl:f^Lfc. <fc V> T , lEK^Skit^^)t 1X4,4' 
-t'X [ N — ( 1 - t7f JH - N - 7 i r Jl/ 7 S ; ] f 7 x ~ JU (KT, NPB) £3 
OnmffllJlClSIiUHTLSIStfc. HTLSf Jllfci, CCDHTLCiSt 
lC#tjtiC2£fi!?7t*Xh,i:LT. KttCgfili* F-;0 I r ( p p y ) , £ St 

1B93 : 7TI«»U, 3 0 n m ©f S I: E M L S I S L t , *^T, HBLtb 
TBa 1 QS5nmOSJI:|ll, #t^T, ETLtL-TA 1 q s £ 3 0 n m © i S I: 
Ss » L & . Cl©ETL©±g5»C, E I LiLT/\oy>(k7Jl'* l J^STib5L i F £ 
lnmOf^lClSL, A 1 £ 3 0 0 n m (AS) ©ISCR^lf LTL i F/A 1 i 

g$f iictsuti?, s i \zm z txtz £ o urn m e Lm^&m&Lrz. 

[ 0 0 5 4 ] 

£ <Z> Sit ^ « , it H JE 6 V T , tfi«S 2 0.0 9 mA/cm ! , 0 7 5 c 

d / m 2 tf> i6 » K £ « L , & 81 « (0.30. 0.60) T <fc 0 , fg ft 21) sgtt , 5.35 
c d/ATifcofc. 
[ 0 0 5 5 ] 

( * is m 2 ) 

HTL©±85l:ia^2S«^*xt-tLT, ftfl H -/O h T* S U D C 

tCRD 6 1 5gi)t9 0 : 1 0 t L X H Hit L u t S ^ TIJ , &1&m 1 t m C < 

[ 0 0 5 6 ] 

m.mm s. 6 v t . t««3 o.o omA/cm ! . ytmm 2 o i i c 

d / m 2 <D iS ff S £ ^ L . -fe.ffi <flte . (0.62, 0.38) T'&O, ft * « , 6.7 
0 c d/AT-<&o/t„ 
[ 0 0 5 7 ] 

( m m m 3 > 

HTLCD±gB(C«jg^2 £ B£ ft * X hibT, HSSD I T g tt«* 1/ t t ft *J!6 K- 
A' > h -5SDI BD 2. 3 5M«R*Jt9 3 : 7 i Ix T B ftlf L i t S Bi t»T 
tt . * SS 09 1 i 1^ U J: "5 lc * JS b fc . 
[ 0 0 5 8 ] 

£ <Z> 3SI ^ , I S 1 E 6 V T , 1SSS 3 2.3 2 mA/cm ! , ilpfl 4 0 0 c d 
/ m 2 <0 » ft fit £ * L , 06!:i*nti7 l:, (0.16, 0.18) Clft 

* ft £ * L fc . 
[ 0 0 5 9 ] 
( Jt M 1 ) 

f iEML J isEt?,»!7t*^ h-*j6St2©ft0lC. iifil©ftfT»5 C B P L 
T, gfti* F-A> hTfei I r (ppy) , tlltt9 3 : 7©«^Tran#**Lfc 
:t*»^Ttt, SSttfllltHtf^fcTrtffcELSlS^fcaiflsLjfc. ^W^^tt. it rift ® JE 
6VT', 1tftffig4.3 0mA/cm 2 . S§ftj!f3f9 6 5.2 cd/m 2 <D M S. £ S U , fi 
& g tt , (0.30, 0.60) i PI i; f * 0 , IS ft 2» * tt , 2 2.4cd/AT<&ofc. 
[ 0 0 6 0 ] 

#3l&^SgfC{fc&«jg^2£iiiife8!fft*X hHT*fflbt»*, *«r©«3lll6**»# 
t l:i6l±t 5 u <!: I: J: 0 , ^->t>Sff*M VK/j:?, m C m& « JEET fg 8f £ ft fit 

«t«IS»l«l0 1t«8*«B2StfB3l:*lft. 
[ 0 0 6 1 ] 
( it & ft 2 ) 

BPHfflLT, 1611 6 1 t ft & it 9 0 : 1 0 CD &J £ B# 

it Sit m EE 6 V T , litS 1 3.53mA/cm ! , ^j|WS 1 2 9 9 c d/m ! SgL 
, & © . (0.62, 0.38) t*«JI2 tHtT* 0, fg ft 5ft 3Mi . 9.60cd 
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/ A T h r> It . 
[ 0 0 6 2 ] 

**SS^Iill«t'5«iii^2 £ 9* ft * X hilTftffiLfcgS, « ^ (O ft m ffi ft Ifi # 

<e # # # t- ± # l , -^ntccto. »«ffi**[Sj±Ufc^t*««tST€rt. hcihett 

cam^£g&tf»«flICDJ±«fciiSlil£04&tf0 5 JC^Ufe. 
[ 0 0 6 3 ) 

so'^t, & ft , we, & & t£ z <d & * ® z ii ? - <d & xs m % v - n > h \z m 

f» ffr © # & E Lf[i?£ji#T#-5. 
[ 0 0 6 4 ] 

^i>5Wi:ESsn&^c tut 5 STt>&i>. Mi IS # t & n , # Pf st * © IS ffl IB « 
£ n fz m us ft \z *j ^ t , & m <o & m m & tt \t t& IE m \z mm L & Z> Z. t & ® <Z> & 9 , 

[Sii±©fijffiRrint] 

[ 0 0 6 5 ] 

[Hffi<DlB*fcK9I] 20 
[ 0 0 6 6 ] 

[0 1] *«gjfl5 — *W»lBKttS*«EL*^eD«ift©*ttBT*5. 

[02] *J!«o-*lt»*i:fli«fl:ft«i**x HtUTftfflL-, »6©K-/"«>hS« 

[03] *58WO-**»*l:#5fc^*S*Xhtl/T*ffll/. ftfiOF-/Oh*« 
ffl U&I&OH — B»«EETT?©»«©Jfctttt*fcwLfc4f5 7 0 T & •£> . 
[04] *^BjC5-3liS^tilC«-S{b^^**7>htLT^fflU, # 6 O h* - /O h S f 

[05] *^Bj(D-^l^Il;i5ft^!il5*XHtbT«fflt, ^fecDh*-/'?>h£te 
fflLf;H©|5|-IitETTO»«Olt(Sgl*ilt ^7 7BT»5. 30 

[0 6] *^«0-*«f UlSSffiffll/fci, #feg|573'T*0Dffinfcii7tS 

^r^bfc^770-Cfe-5. 
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